Down-regulation of survivin in nitric oxide-induced cell growth inhibition and apoptosis of the human lung carcinoma cells.
Survivin is expressed in most tumor cells and has been associated with both anti-apoptosis and mitotic progression. However, the mechanism of regulation of the survivin expression remains unclear. In this study we investigated the expression and regulation of survivin in the nitric oxide (NO)-exposed human lung carcinoma cells. The lung carcinoma cell lines CL3, H1299, and A549 but not normal lung fibroblast expressed high levels of survivin proteins. NO donors S-nitroso-N-acetyl-penicillamine (SNAP) and sodium nitroprusside (SNP) decreased the survivin expression. SNAP (0.4 mm, 24h)and SNP (1 mm, 24 h) significantly induced cytotoxicity and apoptosis in lung carcinoma cells. Furthermore, SNAP inhibited the cell growth and increased the fractions of G(2)/M phase. The levels of cyclin B1 and phospho-cdc2-(Thr-161) proteins were inhibited in the NO-exposed cells. The cdc25 phosphatase inhibitors (Cpd 5 and NSC 663284) and the cdc2 kinase inhibitors (alsterpaullone and purvalanol A) enhanced SNP-induced cytotoxicity and the decrease in survivin expression. However, overexpression of survivin by a pOTB7-survivin vector reduced SNP-induced cell growth inhibition and cytotoxicity. In addition, SNP activated the phosphorylation of p38 mitogen-activated protein (MAP) kinase. The specific p38 MAP kinase inhibitor, SB202190, significantly decreased the cytotoxicity and increased the survivin levels in NO donor-treated and inducible NOS-transfected cells. Conversely, anticancer agents including quercetin, arsenite, and cisplatin but not genistein increased the levels of survivin protein. Our results indicated for the first time that NO inhibited the expression of survivin, which was down-regulated by the p38 MAP kinase pathway.